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10 (54) [Title of the Invention] WIRELESS DATA 

COMMUNICATION DEVICE AND WIRELESS DATA COMMUNICATION 
SYSTEM 

(57) [Abstract] 

15 [Problem to be Solved] 

To provide a wireless data communication device in 
accordance with a communication mode, wherein the 
communication mode of a centralized control type is 
desired when communication service contents put 

20 importance on real-time performance, and the 

communication according to the communication mode of an 
autonomous distribution type is desired when importance 
is put on reliability of communication data. 
[Solution] 

25 A wireless data communication device of the 

present invention has communication mode specifying 
means for specifying a mode of communication with a 



English translation of JPA2002-185462 



second wireless data communication device from among a 
plurality of types defined in advance; and data link 
control means for executing communication with the 
second wireless data communication device by the 
5 communication mode specified by the communication mode 
specifying means. In a wireless data communication 
system having at least two or more wireless data 
communication devices, the above described wireless 
data communication device is applied. 



10 
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[Claims for the Patent] 
[Claim 1] 

A wireless data communication device comprising: 
communication mode specifying means for specifying 
5 a mode of communication with a second wireless data 

communication device from among a plurality of types 

defined in advance; and 

data link control means for executing 

communication with the second wireless data 
10 communication device by the communication mode 

specified by said communication mode specifying means. 

[Claim 2] 

The wireless data communication device according 
to claim 1, wherein 

15 said data link control means is composed of a 

common configuration responsive to a plurality of 
communication modes and sets a parameter related to the 
communication mode in accordance with the communication 
mode specified by said communication mode specifying 

20 means. 

[Claim 3] 

The wireless data communication device according 
to claim 2, wherein the parameter set by said data link 
control means is a parameter for causing a system of 
25 communication with the second wireless data 

communication device to be an autonomous distribution 
type communication system or a parameter for causing 
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the communication system to be a centralized control 
type communication system. 
[Claim 4] 

The wireless data communication device according 
5 to claim 2 or claim 3, wherein the parameter related to 
the centralized control type communication system is a 
centralized station parameter for causing a station of 
the device to be a centralized station or a subordinate 
station parameter for causing the station to be a 
10 subordinate station. 
[Claim 5] 

The wireless data communication device according 
to claim 2, wherein the parameter set by said data link 
control means is a parameter for determining at least 
15 two or more error control systems set in advance. 
[Claim 6] 

The wireless data communication device according 
to claim 5, comprising 

transmission data link control means and reception 
20 data link control means corresponding to the at least 
two or more error control systems; wherein 

said transmission data link control means has an 
error control information adding unit for writing 
information of the error control system specified by 
25 said communication mode specifying means in a 
transmission signal; and 

- 4 - 
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said reception data link control means has an 
error control information detecting unit for reading 
the information of the error control system contained 
in the received signal. 
5 [Claim 7] 

The wireless data communication device according 
to claim 1, wherein 

said data link control means has a plurality of 
data link control units for carrying out all or part of 
10 data link control of the respective communication 
modes; and 

the data link control unit according to the 
communication mode specified by said communication mode 
specifying means carries out the data link control. 
15 [Claim 8] 

A wireless data communication system comprising at 
least two or more wireless data communication devices, 
wherein 

any of claims 1 to 7 is applied as said radio data 
20 communication device. 

[Detailed Description of the Invention] 

[0001] 

[Field of the Invention] 
25 The present invention relates to a wireless data 

communication device and a wireless data communication 
system. The present invention can be applied to, for 
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example, an access control device of a wireless LAN 
communication system employing a system of the carrier 
sense multiple access/collision avoidance (CSMA with 
CA: Carrier Sense Multiple Access with Collision 
5 Avoidance) carried out among a plurality of terminals. 
[0002] 

[Conventional Art] 

For example, a wireless LAN communication system 

which transmits data by electric waves or infrared rays 
10 through a transmission medium is advantageous, for 

example, in the point that terminals can be freely 

relocated since wiring is simplified more than that of 

a wired LAN system. 

Conventional wireless LAN communication systems 
15 and wireless LAN communication devices include those 

having the substances as shown in below Document 1 and 

Document 2, wherein both of them speed up data 

transmission . 

[0003] 

20 Document 1: "Details of Radio Network Standard 

IEEE 802.11 enabling High-Speed Data Communication", 
Interface, 2000, February Issue, pages 105 to 111. 

Document 2: Masugi INOUE et al . "IP-based High- 
Speed Multimedia Wireless LAN Prototype" Technical 
25 Report of IEICE, RCS99-13, pages 37 to 42. 

Above described Document 1 describes the contents 
of the standard of IEEE 802.11, which is a worldwide 

- 6 - 
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standard of wireless LAN communication systems. More 
specifically, in IEEE 802.11, both committees of IEEE 
802.11b aiming for high speeds of 5.5 Mbps and 11 Mbps 
in the 2.4 GHz band and IEEE 802.11a aiming for high 
5 speeds of 20 Mbps or more by newly using the electric 
waves of the 5 GHz band are working. 
[0004] 

Above described Document 2 describes a high-speed 
wireless LAN device using the RS-ISMA (Reservation- 

10 Based Slotted Idle Signal Multiple Access) system, 

although it is a prototype. This high-speed wireless 
LAN device presupposes a LAN of a centralized control 
type in order to maintain compatibility with 
conventional wired LANs and to speed up transmission, 

15 and the wireless LAN device employs the NACK system of 
RS-ISMA in the data link control layer which controls 
access with the transmission medium. 
[0005] 

Herein, the NACK system of RS-ISMA is an access 
20 control system in which transmission state information 
is exchanged between a plurality of user terminal 
devices (St: Station. Hereinafter, referred to as St.) 
and a relay device (AP : Access Point. Hereinafter, 
referred t as AP.) in order to achieve smooth data 
25 transmission. More specifically, whether there are 
vacancies in transmission paths or not is checked by 
transmitting/receiving signals of short packets between 
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the plurality of stations St and the access point AP 
before transmission is started; however, when there is 
a station St that failed in reception, only the station 
St that failed in reception transmits a NACK signal 
5 informing that it failed in reception to the access 
point AP in order to find out which station St failed 
in reception; thus, the state can be found out in a 
short period of time without the need of receiving a 
plurality of signals by the access point AP, and the 
10 transmission speed is also increased by the system. 
[0006] 

The communication modes of wireless LAN 
communication systems can be roughly classified into 
two, i.e., the centralized control type and autonomous 

15 distribution type in accordance with communication 
service contents. The centralized control type is 
suitable for high-speed transmission and is a 
communication system in which all communications 
including the communications between stations St are 

20 carried out via an access point AP of a wireless LAN 
and a wired LAN to carry out communication control by 
the access point AP as shown in Figure 6. The 
autonomous distribution type is suitable for 
reliability of transmission and is a communication 

25 system capable of carrying out equivalent 

communications between a plurality of stations St. 
[0007] 
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[Problems to be Solved by the Invention] 

However, in above described two Documents, 
predetermined wireless access control systems are set 
in advance, and there is a problem that it is difficult 
5 to arbitrarily change the communication mode of 
provided communication service contents and the 
communication service contents corresponding functions 
owned by peripheral terminals in accordance with 
recognition based on the communication with the 
10 peripheral terminals. 
[0008] 

More specifically, the communication mode of the 
high-speed communication systems such as those shown in 
above two Documents often employs the centralized 
15 control type in which an access point AP (master 

station) and stations St (slave stations) are set in 

advance . 

[0009] 

However, because of diversification of 
20 communication service contents, importance has to be 
put on real-time performance in some cases, while 
importance has to be put on reliability of 
communication data in many other cases. Depending on 
the communication service contents, devices have to be 
25 set again or changed, or other devices have to be used. 
[0010] 
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Therefore, the communication mode of the 
centralized control type is desirable when the 
communication service contents put importance on the 
real-time performance, and communication by the 
5 communication mode of the autonomous distribution type 
is desirable when importance is put on reliability of 
communication data. There are demands for an access 
control device capable of arbitrarily changing the 
setting. 

10 [0011] 

[Means for Solving the Problems] 

In order to solve the problems, a wireless data 
communication device of the present invention has 
communication mode specifying means for specifying a 

15 mode of communication with a second wireless data 

communication device from among a plurality of types 
defined in advance; and data link control means for 
executing communication with the second wireless data 
communication device by the communication mode 

20 specified by the communication mode specifying means. 
[0012] 

Moreover, in a wireless data communication system 
having at least two or more wireless data communication 
devices, the above described wireless data 
25 communication device is applied. 
[0013] 

[Embodiments of the Invention] 
- 10 - 
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(A) First Embodiment 

Hereinafter, a first embodiment in which a 
wireless data communication device and a wireless data 
communication system according to the present invention 
5 are applied to a wireless data communication system 
employing the CSMA/CA system as a basic system of the 
MAC (Media Accese Control) layer will be described in 
detail with reference to Figures 1 to 3 . 
[0014] 

10 (A-l) Configuration of First Embodiment 

Figure 1 is a block diagram showing a 
configuration of an access control device according to 
the first embodiment. 

[0015] 

15 Figure 1 shows a plurality of stations St having 

the same device configuration. Each of the stations St 
has an application control unit 1, a data link control 
unit 2, a physical layer 7, SW (transmission/reception 
switching unit) 8, and an antenna 9. Hereinafter, each 

20 of the units will be described as the configuration of 
Stl. 
[0016] 

The application control unit 1-1 has an 
instruction function about transmission and an 
25 instruction function of access control and gives 

transmission data to an error control unit 4 provided 
in the data link control unit 2-1. When a 
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communication mode is to be converted, the application 
control unit gives the transmission data including 
communication service conversion request information, 
which requests conversion, to the error control unit 4. 
5 [0017] 

For example, when conversion from the autonomous 
distribution type to the centralized control type is to 
be requested to another station, the communication 
service conversion request information is transmitted 

10 in the communication mode of the autonomous 

distribution type to the other station. At this point, 
the communication mode of the data link control unit 2- 
1 has not been converted to the centralized control 
type yet, but forming the autonomous distribution type. 

15 [0018] 

Furthermore, the application control unit 1-1 
confirms by bidirectional communication that the other 
stations (St2 . . . Stn) have recognized the service 
contents of converting the communication mode and, then, 
20 gives the communication service conversion information 
to an access control function setting unit 3 provided 
in the data link control unit 2A as shown by a dotted 
line . 
[0019] 

25 The data link control unit 2-1 has a function of 

making adjustments about transmission of the 
transmission data and has: the access control function 
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setting unit 3, the error control unit 4, and a 
wireless media access control (MAC: Media Accese 
Control) unit 5. 
[0020] 

5 The access control function setting unit 3 has a 

function of setting parameters of access control. When 
the communication service conversion information from 
the application control unit 1-1 is received, the 
access control function setting unit 3 sets access 

10 control parameters (for example, parameters of packet 
size, transmission rate, information data updating 
cycles, and packet data contents) adapted to the 
wireless access control system of the communication 
mode, which is suitable for the communication service 

15 contents, in accordance with the communication service 
conversion information and gives the access control 
parameters to the error control unit 4 and the MAC unit 
5. The access control function setting unit 3 also has 
a storage function of storing the access control 

20 parameters until the communication mode is determined. 
[0021] 

More specifically, for example, when the 
communication mode is requested to be converted from 
the autonomous distribution type to the centralized 
25 control type, the access control function setting unit 
3 sets the access control parameters of the centralized 
control type which are adapted to the protocol of the 
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MAC layer based on the communication service conversion 
information and gives the parameters to the MAC unit 5 
and the error control unit 4. However, the access 
control parameters are temporarily stored until the 
5 other stations recognize the communication service 

conversion contents and the communication mode of the 
data link control unit 2-1 is started as the 
centralized control type. 
[0022] 

10 As the method of setting the access control 

parameters, for example, a correspondence relation 
table of the communication service conversion 
information and the access control parameters may be 
set in advance so that the access control parameters 

15 are set based on the communication service conversion 
information from the application control unit 1-1. In 
the case of the communication mode of the centralized 
control type, a master station (AP) and slave stations 
have to be recognized in each station; therefore, the 

20 access control parameter dedicated for the master 

station or dedicated for the slave station has to be 
set in the correspondence relation table in advance. 
On the other hand, in the case of the communication 
mode of the autonomous distribution type, since the 

25 recognition of the master station and the slave 

stations is not required, the access control parameter 
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dedicated for the master station or dedicated for the 
slave station is not required to be set. 

[0023] 

The error control unit 4 has an error control 
5 processing function, receives the transmission data 
from the application control unit 1-1, and gives the 
data to the MAC unit 5. 

[0024] 

When the communication mode is to be converted, 
10 the error control unit 4 is able to obtain the stored 
access control parameters from the access control 
function setting unit 3 and carry out conversion to an 
error control function corresponding to the 
communication service based on the access control 
15 parameters. 
[0025] 

Herein, the error control unit 4 may employ, for 
example, a retransmission system in order to put 
importance on reliability or may have, for example, 

20 error correcting codes or error detecting codes in 

order to reduce delays for putting importance on the 
real-time performance of transmission. However, the 
retransmission system is not effective for the services 
which put importance on the real-time performance since 

25 the system requires repeated transmission. 
[0026] 
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The MAC unit 5 obtains the transmission data, 
which has undergone error control, from the error 
control unit 4, processes the transmission data in 
accordance with the protocol according to an access 
5 control system (for example, the CSMA/CA system) , and 
gives the data to the physical layer 7-1. When the 
communication mode is to be converted, the MAC unit 5 
carries out conversion to set a MAC layer function 
corresponding to the communication service based on the 
10 access control parameters obtained from the access 
control function setting unit 3. 
[0027] 

The physical layer 7-1 obtains the transmission 
data from the MAC unit 5, carries out protocol 
15 processing (for example, addition of an preamble and 
start delimiter or modulation processing) about 
transmission, and gives the data to the SW 
(transmission/reception switching unit) 8-1. 
[0028] 

20 The physical unit 7-1 obtains received data 

obtained from the transmission/reception antenna 9-1 
via the SW 8A, subjects the received data to protocol 
processing (for example, a process of deleting the 
preamble and start delimiter or demodulation 

25 processing) , and gives it to the MAC unit 5 as received 
data. The physical layer 7-1 gives the received data 
to the CS (carrier sense) unit 6, which is provided in 
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the MAC unit 5, in order to carry out carrier sensing 
upon transmission. 

[0029] 

The SW 8-1 switches transmission/reception modes. 
5 After switching to the transmission mode, the SW 8-1 
transmits the transmission data, which is from the 
physical layer 7-1, via the transmission/reception 
antenna 9-1. 
[0030] 

10 The CS (carrier sense) unit 6 obtains the received 

data for CS from the physical layer 7A in order to 
monitor the state of a propagation path upon 
transmission and carries out carrier sensing. 
[0031] 

15 When a plurality of stations transmit the 

communication service conversion request information to 
the autonomous distribution type or the communication 
service conversion request information to the 
centralized control type at the same time or when a 

20 plurality of stations transmit mutually different 

communication service conversion request information, a 
priority order may be provided for the ID numbers 
allocated to the stations or for the communication 
service contents so as to determine the communication 

25 service that is to be started by bidirectional 
communication . 
[0032] 
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In the communication of the centralized control 
type, for example, when the station that does not have 
a centralized control function initially generates the 
communication service conversion request information, a 
5 master station and slave stations cannot be allocated 
to the stations. Therefore, application thereof is 
enabled by bi-directionally transmitting communication 
service contents and the communication functions of 
their own stations and allocating the master station 
10 and the slave stations. 
[0033] 

(A-2) Operation of First Embodiment 
Next, operation of the first embodiment having the 
above configuration will be described with reference to 
15 Figure 1 to Figure 3. 

[0034] 

In Figure 1, the initial state of all of the 
stations Stl, St2 , . . , Stn is the communication mode of 
the autonomous distribution type. The process in 

20 which: Stl requests communication service conversion 

according to the communication mode of the centralized 
control type of high-speed transmission, Stl becomes a 
master station, St2, ... Stn become slave stations, 
conversion to the centralized control type is carried 

25 out, and a link is established will be described. 
[0035] 
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the communication service conversion request 

information to the centralized control type is 
determined . 
5 [0036] 

The communication service conversion request 
information to the centralized control type is 
transmitted to the other stations (St2, ... Stn) by the 
CSMA/CA system. At this point, the data link unit 2-1 
10 has not formed the communication mode of the 

centralized control type, and the communication service 
conversion request information is communicated in the 
communication mode of the autonomous distribution type. 
[0037] 

15 Moreover, at this point, Stl has not recognized 

that Stl is the master station (has not functioned as 
AP) ; and St2 , Stn also have not recognized that 

St2, ... Stn are the slave stations. 
[0038] 

20 The communication service conversion request 

information transmitted from Stl to St2, ... Stn is 
received by the application control units 1-2, ... 1-n 
of St2, ... Stn, and the application control units 1-2 
and 1-n recognize that the stations thereof are going 

25 to become slave stations (Figure 2). 
[0039] 
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At this point, the application control units 1- 
2, ... 1-n return ACK signals including the ID numbers 

of the stations thereof to Stl in order to confirm the 
reception (the fact that the stations thereof are 
5 recognized to be slave stations) in accordance with the 
CSMA/CA system. 
[0040] 

The ACK signals including the ID numbers of the 
stations thereof are received by St 1, and Stl 
10 determines that the other stations received the 

communication service conversion request information of 
the centralized control type and recognizes that Stl is 
the master station. 
[0041] 

15 At this point, the communication service 

conversion information is given from the application 
control unit 1A to the access control function setting 
unit 3 (the dotted line shown in Figure 1) , and the 
access control parameters dedicated for the master 

20 station are determined and stored. Moreover, at the 
same time, communication service start command 
information is transmitted from Stl to St2, ... Stn. 
[0042] 

The determined access control parameters dedicated 
25 for the master station are given to the error control 
unit 4 and the MAC unit 5, and the data link control 
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unit 2-1 is converted to the communication mode of the 
centralized control type. 

[0043] 

Meanwhile, also in St2, ... Stn, when the 
5 communication service start command signals of the 
centralized control type are received, the access 
control parameters dedicated for the slave stations are 
given to the error control unit 4 and the MAC unit 5, 
and the data link control units 2-2, ... 2-n are 
10 converted to the communication mode of the centralized 
control type . 
[0044] 

In other words, after the setting of the above 
described access control parameters is completed by 
15 bidirectional communication, the communication mode is 
converted from the autonomous distribution type to the 
centralized control type. 
[0045] 

In this manner, the communication mode of the 
20 centralized control type in which Stl functions as the 
master station and St2 and Stn function as the slave 
stations is established. 

[0046] 

Next, the case in which Stl shown in Figure 1 
25 carries out conversion to the communication mode of the 
autonomous distribution type which puts importance on 
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reliability of transmission data will be described with 
reference to Figure 3. 

[0047] 

Figure 3 shows the process in which: the 
5 communication mode is converted from the centralized 

control type to the autonomous distribution type, and a 
link is established. 

[0048] 

In Figure 3, when the stations Stl, St2, ... Stn 
10 are communicating in the communication mode of the 
centralized control type, Stl transmits the 
communication service conversion request information of 
the autonomous distribution type and communication 
service conversion information (communication service 
15 name) to St2 and Stn at the same time. 
[0049] 

Herein, in the conversion to the above described 
autonomous distribution type in which the stations have 
equivalent relations, different from the conversion to 
20 the centralized control type, recognition of the master 
station and the slave stations is not required; 
therefore, there is no need to transmit the 
communication service start command information. 
[0050] 

25 The communication service conversion request 

information of the autonomous distribution type and the 
communication service conversion information is 
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received by St2, ... Stn, and St2, ... Stn return ACK 
signals including the ID numbers of the stations 
thereof to Stl by carrier sensing. 
[0051] 

5 In this process, the application control units 1- 

2,... 1-n of St2, ... Stn recognize that the 
information is about the autonomous distribution type, 
the information is given to the access control function 
setting unit 3, the access control parameters are set, 
10 and the communication mode is converted from the 

centralized control type to the autonomous distribution 

type. 

[0052] 

Also in Stl, the ACK signals including the ID 
15 numbers from St2, ... Stn are received, the access 

control parameters are set, and the communication mode 
is converted from the centralized control type to the 
autonomous distribution type. 
[0053] 

20 Herein, different from the conversion to the 

centralized control type, the conversion to the 
autonomous distribution type does not need recognition 
of the master station and slave stations. Therefore, 
the access control parameters are set so that the 

25 stations St are converted to the autonomous 

distribution type at the same time as transmission or 
reception of the ACK signals. 
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[0054] 

When a plurality of stations transmit the 
communication service conversion request information to 
the autonomous distribution type or the communication 
5 service conversion request information to the 

centralized control type at the same time or when a 
plurality of stations transmit mutually different 
communication service conversion request information, a 
priority order may be provided for the ID numbers 
10 allocated to the stations or for the transmission 

service contents so as to determine the transmission 
service that is to be started by bidirectional 
communication. 
[0055] 

15 (A-3) Effects of First Embodiment 

As described above, according to the first 
embodiment, the access control function setting unit 3 
is provided; as a result, the access control parameters 
can be set in accordance with communication service 

20 contents. Therefore, the communication mode can be 
converted, and the speed or reliability of data 
transmission corresponding to the communication mode 
can be increased. 
[0056] 

25 When the communication mode of the centralized 

control type is employed, the access control parameters 
dedicated for the central station can be set. 



English translation of JPA2002-185462 



Therefore, the central station can serve as a master 
station and establish a communication link. Therefore, 
the communication mode can be employed without 
allocating the master station and slave stations to the 
5 stations in advance. 
[0057] 

(B) Second Embodiment 

Hereinafter, the case in which the wireless data 
communication device and the wireless data 
10 communication system according to the present invention 
are applied to a second embodiment will be described 
with reference to Figure 4. 
[0058] 

(B-l) Configuration of Second Embodiment 
15 Figure 4 is a block diagram showing the 

configuration of access control devices of a plurality 
of stations St applied to the wireless communication 
system employing the CSMA/CA system as a basic system 
of the MAC layer as well as the case of the first 
2 0 embodiment. 
[0059] 

The second embodiment is characterized in that the 
constituent elements of the system of the communication 
modes are separately provided for the communication 
25 systems of the autonomous distribution type and the 
centralized control type in a data link control unit 
11-1. 
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[0060] 

More specifically, determination of the 
communication service contents in application control 
units 10-1, 10-2, ... 10-n and connections of a 
5 physical layer 17-1 and data link control related to 
transmission/reception are similar to those of the 
first embodiment, the constituent elements retained by 
the data link control unit 11-1 are different, and the 
method of establishing a communication link is the same 
10 as the first embodiment. Therefore, hereinafter, the 

configuration of the data link control unit 11-1 of Stl, 
which is different from the first embodiment, will be 
described . 
[0061] 

15 The data link control unit 11-1 has an access 

control function setting unit 12, an autonomous 
distribution type communication system 14, a 
centralized control type communication system 15, and 
SW (transmission/reception switching units) 13 and 16. 

20 [0062] 

First, the configuration of the case in which 
communication service conversion information from the 
application control unit 10-1 is transmitted will be 
described. 

25 [0063] 

The access control function setting unit 12 has a 
function of switching the communication mode, obtains 
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the communication service conversion information 
determined by the application control unit 10-1, stores 
the communication service change information until a 
communication link is established, and, after the 
5 communication link is established, gives the 

communication service conversion information to the 
autonomous distribution type communication system 14 or 
the centralized control type communication system 15 
and SW 13 and SW 16. 
10 [0064] 

Different from the access control function setting 
unit 3 of the first embodiment, the access control 
function setting unit 12 of the second embodiment 
converts the communication mode by switching of SW 13 

15 and 16. However, in the case of the conversion to the 
centralized control type, a master station and slave 
stations are set in accordance with a correspondence 
table in a method of setting access control parameters 
as well as the first embodiment. Moreover, as well as 

20 the first embodiment, for example, in the case of the 

conversion to the centralized control type, requests of 
the communication service conversion to other stations 
are transmitted in the communication mode of the 
autonomous distribution type. 

25 [0065] 

The constituent elements of the autonomous 
distribution type communication system 14 and the 
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centralized control type communication system 15 are 
the same. The systems 14 and 15 have error control 
units 14a and 15a, MAC units 14b and 15b, and carrier 
sense units 14c and 15c; and the systems process 
5 transmission data corresponding to the communication 
mode in accordance with the communication service 
conversion information given from the access control 
function setting unit 12. 
[0066] 

10 SW 16 switches connection to either one of the 

autonomous distribution type communication system 14 
and the centralized control type communication system 
15 in accordance with the communication service 
conversion information from the access control function 

15 setting unit 12, obtains the transmission data of only 
either one of the communication modes, and gives the 
data to the physical layer 17-1. 
[0067] 

Next, the case in which transmitted data is 
20 received will be described. 

[0068] 

The autonomous distribution type communication 
system 14 or the centralized control type communication 
system 15 obtains received data, which is obtained by 
25 subjecting received data to protocol processing in the 
physical layer 17-1, and gives the data to SW 13. 
[0069] 
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of the autonomous distribution type system 14 and the 
centralized control type system 15 in accordance with 
the communication service conversion information from 
5 the access control function setting unit 12, obtains 

only the received data of the desired either one of the 
communication modes, and gives the data to the 
application control unit 10A. 
[0070] 

10 (B-2) Operation of Second Embodiment 

Operation of the wireless data communication 
device having the configuration as described above will 
be described. 
[0071] 

15 First, the case in which Stl carries out 

conversion to the communication mode of the centralized 
control type in Figure 4 will be described. 

[0072] 

In the initial state of the data link control unit 
20 11-1 of Stl, connection to the autonomous distribution 
type communication system 14 is established. 

[0073] 

The process carried out from determination of the 
communication service contents in the application 
25 control unit 10-1 until establishment of the 

communication link to the centralized control type is 
similar to that of the first embodiment. More 
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specifically, the communication service contents for 
the centralized control type are determined in the 
application control unit 10-1 and transmitted to 
St2, ... Stn by the autonomous distribution type 
5 communication system. 
[0074] 

In Stl, when the ACK signals, which are returned 
from St2, ... Stn and include the ID numbers thereof, 
are received, the application control unit 10-1 
10 recognizes that Stl is a master station, and the signal 
indicating that Stl is the master station and the 
communication service conversion information are given 
to the access control function setting unit 12. 
[0075] 

15 At the access control function setting unit 12, 

the communication service conversion information is 
given to SW 13 and SW 16 to establish connection with 
the centralized control type communication system 15; 
at the same time, the access control parameters 

20 dedicated for the master station are set from the table 
of the correspondence relations with the communication 
service conversion information; and the parameters are 
given to the centralized control type communication 
system 15, which is separately provided. 

25 [0076] 

Meanwhile, in St2, ... Stn, when the communication 
service start command information from Stl is received, 
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the application control unit 10-2, . . . 10-n recognize 
that the stations thereof are slave stations, and the 

access control parameters dedicated for the slave 
stations are set in the access control function setting 
5 units 12. 
[0077] 

At this point, SW 13 and 16 cut the connection 
with the autonomous distribution type communication 
system 14 and switches SW so as to establish connection 
10 only with the centralized control type communication 

system 15, thereby enabling the data link control unit 
11-1 to communicate in the communication mode of the 
centralized control type. 
[0078] 

15 Also in the case in which the communication mode 

is converted from the centralized control type to the 
autonomous distribution type communication system, the 
communication service conversion request information 
and the communication service conversion information is 

20 transmitted to the other stations by the centralized 

control type, return of the ACK signals from the other 
stations which received the information is confirmed, 
and the conversion to the communication mode of the 
autonomous distribution type is carried out. 

25 [0079] 

(B-3) Effects of Second Embodiment 
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As described above, according to the second 
embodiment, the communication mode can be converted 
also when the autonomous distribution type 
communication system and the centralized control type 
5 communication system are separately provided in the 
wireless data communication device. 
[0080] 

When the communication systems are separately 
provided in this manner, there is no need to set the 
10 access control parameters in accordance with the 
communication mode thereof. 
[0081] 

(C) Third Embodiment 

Hereinafter, the case of a third embodiment in 
15 which the wireless data communication device according 
to the present invention is applied to the wireless 
data communication system employing the CSMA/CA system 
as a basic system of the MAC layer will be described 
with reference to Figure 5. 
20 [0082] 

The third embodiment is an embodiment capable of 
converting an error control system according to the 
wireless data communication device in accordance with 
the state of a propagation path. 

25 [0083] 

In control of the access control system according 
to the wireless data communication device, carrying out 
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error control is important as the control to enhance 
reliability of transmission data. 

[0084] 

However, since error occurrence of transmission 
5 data is different depending on the state of propagation 
paths, it is not easy to carry out the error control 
corresponding to the environments of the propagation 
paths . 
[0085] 

10 Therefore, in the present embodiment, the 

embodiment capable of converting error control systems 
in accordance with the propagation path state in the 
below described manner will be described. 

[0086] 

15 (C-l) Configuration of Third Embodiment 

Figure 5 is a block diagram showing the 
configuration of a wireless data communication device 
according to the third embodiment. In the third 
embodiment, data link control units are separately 

20 provided for transmission and for reception, 

respectively, two different error control systems 
mutually corresponding to transmission/reception sides 
are provided, and the transmission/reception data link 
control units 20A and 20B share an access control 

25 function setting unit 32 and a propagation path 
checking unit 31. 
[0087] 
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device according to the present embodiment has: the 
transmission data link control unit 20A, the reception 
data link control unit 20B, the access control function 
5 setting unit 32, the propagation path checking unit 31, 
a physical layer 27, SW (transmission/reception 
switching unit) 28, and a transmission/reception 
antenna 29. 
[0088] 

10 Explanations of the configurations of the physical 

layer 27, SW 28, and the transmission/reception antenna 
29 having the functions similar to those of the first 
embodiment will be omitted. 

[0089] 

15 The access control function setting unit 32 has a 

function of instructing switching of the error control 
systems, obtains error control system conversion 
information from an application control unit 30, and 
gives the error control system conversion information 

20 to SW 22, 24, 34, and 36, which are provided in the 

transmission/reception data link control units 20A and 

20B, via signal lines of broken lines. 

[0090] 

The transmission data link control unit 20A has: 
25 two mutually different error control systems 23A and 
23B, a MAC unit 25, and two SW 22 and 24. 

[0091] 
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SW 22 and SW 24 obtain the error control system 
conversion information from the access control function 
setting unit 32, are connected to either system of the 
two error control systems 23A and 23B, obtains 
5 transmission data from the application control unit 30, 
and give the transmission data to the connected error 
control system 23A or 23B. SW 22 and 24 can be 
connected to the two error control systems 23A and 23B 
in accordance with the error control system conversion 

10 information from the access control function setting 
unit 32. The connection with the error control first 
system 23A is implemented by connection lines a, and 
the connection with the error control second system 23B 
is implemented by connection lines b. 

15 [0092] 

For example, when the application control unit 30 
gives an order to carry out conversion to the error 
control first system 23A among the two error control 
systems, the order is given to SW 22 and 24 via the 
20 access function setting unit 32, only the error control 
first system 23A is connected by the connection lines a, 
and the transmission data is given to the error control 
first system 23A. 
[0093] 

25 The connection of the error control first system 

23A and second system 23B is switched by SW 22 and 24. 
The system obtains the transmission data via SW 22, 
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carries out error control which is set in advance, and 
gives the transmission data to the MAC unit 25 via SW 
24. 

[0094] 

5 Herein, the error control first system 23A and 

second system 23B are set in advance, wherein the 
systems are set in accordance with different 
propagation path states. 
[0095] 

10 A function of adding an identifier to the 

transmission data as error control recognition 
information may be provided. The identifier of the 
error control system may aim for causing the reception 
data link control unit 20B to recognize the selected 

15 error control system, and the error control system 

suitable for the propagation path of reception signals 
may be implemented without following the error control 
information . 
[0096] 

20 The MAC unit 25 obtains the transmission data, 

which has undergone error control by either one of the 
error control systems 23A and 23B, and gives the 
transmission data to the physical layer 27 by the 
system suitable for a predetermined access control 

25 system. The MAC unit 25 is a MAC layer according to 

access control, and the communication mode thereof may 
be either an autonomous distribution communication 
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system or a centralized control type communication 
system. 

[0097] 

The reception data link control unit 20B has: 
5 error control first system 35A and second system 35B, 
SW 34 and 36, and CS (carrier sense) unit 33. 
[0098] 

The error control first system 35A and second 
system 35B correspond to the error control first system 

10 23A and second system 23B of the transmission data link 
control unit 2 OA, and connection lines a and b are also 
corresponding. The error control first system 35A or 
second system 35B obtains received data from the 
physical layer 27B via SW 34, carries out error control 

15 adapted to the propagation path thereof, and gives the 
data to the application control unit 30 via SW 36. 
[0099] 

The physical layer 27 gives the received data, 
which is demodulated, to the CS unit 33 and the 

20 propagation path checking unit 31. This process is 

limited to the case in which carrier sensing is carried 
out upon transmission. After receiving the received 
data, the physical layer 27 gives the data to the error 
control system 35A or 35B as the demodulated received 

25 data via SW 34 provided in the reception data link 
control unit 2 0B. 
[0100] 
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The CS (carrier sense) unit 33 obtains the 
received data from the physical layer 27, carries out 
carrier sensing of the propagation path state, and 
outputs the data to the MAC unit 25. 
5 [0101] 

The propagation path checking unit 31 obtains the 
received data from the physical layer 27B, judges error 
occurrence and the propagation path state from received 
electric power which is input thereto, and gives the 

10 judgement information to SW 22, 24, 34, and 36 via the 
signal lines of dashed broken lines. Thus, in the 
reception side, the error control system can be 
converted in accordance with the received electric 
power intensity of the propagation path. 

15 [0102] 

More specifically, the propagation path checking 
unit 31 is capable of monitoring the received electric 
power, comparing drops in the received electric power 
with the received data to check whether burst errors 

20 are strong or random errors are strong in the object of 
error correction of the received data, estimating what 
kind of errors are strong, and judging which error 
control system is suitable for the propagation path 
state . 

25 [0103] 

As a method of judging whether the error control 
system is suitable or not in this manner, the error 
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control systems of the case in which the random errors 
are strong and the case in which the burst errors are 
strong may be set by a predetermined correspondence 
relation table of received electric power and the 
5 packet lengths of the received data, or the error 

control systems may be switching by applying relational 

expressions . 

[0104] 

Moreover, separately from the above described 
10 judgement method, the suitable error control system 
which is either one of the error control system 
according to the identifier added to the received data 
and the error control system estimated by the 
propagation path checking unit 31 may be selected. 
15 Thus, the method of selection only requires selection 
of the error control that is optimal for the 
propagation path state like a method in which a 
priority order is determined in advance for either one 
of the error control systems to carry out selection. 
20 [0105] 

When the error control system is converted, the 
reception data link control unit 20B updates the 
identifier added to the received data so as to inform 
the counterpart station of the conversion without newly 
25 informing the error control system related to the 

reception of the counterpart station of bidirectional 
communication . 
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[0106] 

In other words, the updated identifier is added to 
the transmission data and - - 1 to the 

counterpart station by the CSMA system so that the 
5 error control system used by the other station can be 
recognized every time the error control system is 
converted . 
[0107] 

(C-2) Operation of Third Embodiment 
10 Hereinafter, operation of the wireless data 

communication device according to the third embodiment 
will be described. 
[0108] 

The error control system conversion information 
15 output from the application control unit 30 is given to 
the access control function setting unit 32. 

[0109] 

The error control conversion information in the 
access control function setting unit 32 is given to SW 
20 22, 24, 34, and 36 provided in the 

transmission/reception data link control units 20A and 
20B, and connection with the error control systems 
received the order is established. 
[0110] 

25 Therefore, the transmission data from the 

application control unit 30 is given to the desired and 
ordered error control system via SW 22, and error 
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control is carried out by the error control system in 
accordance with the propagation path state set in 
advance . 
[0111] 

5 When the error control first system is to be 

converted to the error control second system, the error 
control system conversion information is given from the 
application control unit 30 to SW, and SW 22 
establishes connection to the error control second 
10 system. In this process, in the transmission data link 
control unit 2 OA, an identifier may be added to the 
transmission data as the information for recognition of 
the error control system. 
[0112] 

15 The transmission data is given to the MAC unit 25 

via SW 24. 

[0113] 

In this case, if the MAC unit 25 carries out 
carrier sensing and the propagation path state is an 

20 idle state, the transmission data is given to the 

physical layer 27, modulated, and transmitted from the 
transmission/reception antenna 29. If the transmission 
path state is a busy state, random period of time is 
waited for, and it is transmitted again after carrier 

25 sensing. In this manner, the transmission data can be 
transmitted by the error control system suitable for 
the propagation path. 
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[0114] 

Next, operation of the case of reception will be 
described . 
[0115] 

5 The received data received by the 

transmission/reception antenna 29 is demodulated by the 
physical layer 27 and given to the data link control 
unit 20B. 
[0116] 

10 At this point, in the propagation path checking 

unit 31, the error control system can be selected in 
accordance with the correspondence relation between the 
received electric power and the received data. 
[0117] 

15 The received data passes through SW 34, undergoes 

error correction by the error control system suitable 
for the propagation environment, and then given to the 
application control unit 30. 
[0118] 

20 If the error control system recognition 

information added to the received data and the error 
control system estimated by the receiving station are 
different, either one of both of the systems can be 
selected. In this case, when the error control system 

25 determined in the propagation path checking unit 31 is 
selected, error control is configured to be carried out 
by the appropriate error control system, and the 
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identifier added to the received data is configured to 
be updated. 

[0119] 

In this manner, the information of the error 
5 control system suitable for the propagation path is 
read from the received data, and error control 
processing is carried out by the suitable error control 
system. 
[0120] 

10 (C-3) Effects of Third Embodiment 

When the error control system determined by the 
application control unit is used, the error control 
system adapted to the propagation path state is 
implemented, and reliability of data can be further 

15 improved. 
[0121] 

Moreover, error control can be also carried out by 
the system suitable for the environment by monitoring 
the received electric power by the receiver and 
20 estimating the error control system suitable for the 
environment . 
[0122] 

Furthermore, when the identifier of the selected 
error control system is added to the transmission data, 
25 the system can be changed without informing the 

counterpart station of the change of the error control 
system in advance. 
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[0123] 

(D) Other Embodiments 

The first and second embodiments are described to 
limit the communication systems corresponding to the 
5 communication modes to two. However, the wireless data 
communication devices according to the present 
invention can be applied to the communication systems 
corresponding to two or more communication modes 
without being limited to the two systems. 
10 [0124] 

The two error control systems are set to describe 
the third embodiment. However, one or more error 
control systems are enough for setting the error 
control systems suitable for the propagation path state. 
15 [0125] 

The MAC unit 25 in the third embodiment is 
described in relation to the case in which there is one 
communication mode. However, when two or more plural 
communication modes are provided, for example, when the 

20 communication modes of the centralized control type or 
the autonomous distribution type are provided, 
conversion/switching to either one of them may be 
carried out, and a plurality of error control systems 
and a plurality of communication mode systems can be 

25 combined. 
[0126] 
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Furthermore, in the third embodiment, the 
configuration divided into the data link control unit 
20A for transmission and the data link control unit 20B 
for reception is described in relation to the data link 
5 control units. However, both the data link control 

units may be mutually shared so that the access control 
function setting unit capable of selecting either one 
of the error control systems can select it. In other 
words, they are not limited by the configuration shown 
10 in the third embodiment. 
[0127] 

Moreover, the wireless access control devices 
according to the above described first to third 
embodiments are capable of carrying out communication 
15 both indoors and outdoors. As an example of outdoor, 
communication between buildings can be carried out. 
[0128] 

[Advantages of the Invention] 

As described above, according to the wireless data 

20 communication devices and the wireless data 

communication systems of the present invention, access 
control function setting means is capable of carrying 
out conversion to the communication mode suitable for 
communication service contents, which are from 

25 communication service contents order means. Therefore, 
when the communication service contents require real- 
time performance, conversion to the centralized control 
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type communication system can be carried out; and, when 
importance is put on reliability of data, conversion to 
the autonomous distribution type communication system 
can be carried out. 

5 [0129] 

Moreover, in accordance with the propagation path 
state of the access control system, the error control 
system can be converted. 
[Brief Description of the Drawings] 
10 [Figure 1] 

Figure 1 is a block diagram of an overall 
structure of a wireless data communication device of a 
first embodiment. 
[Figure 2] 

15 Figure 2 is a drawing showing the process carried 

out until a link is established in the case in which 
conversion to a communication mode of a centralized 
control type is carried out. 
[Figure 3] 

20 Figure 3 is a drawing showing the process carried 

out until a link is established in the case in which 
conversion to a communication mode of an autonomous 
distribution type is carried out. 
[Figure 4] 

25 Figure 4 is a block diagram of an overall 

structure of a wireless data communication device of a 
second embodiment. 
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[Figure 5] 

Figure 5 is a block diagram of an overall 
structure of a wireless data communication device of a 
third embodiment. 
5 [Figure 6] 

Figure 6 is a structural diagram showing 
communication modes of a wireless data communication 
system. 

[Description of Symbols] 

10 1A, IB, 1C, 10A, 10B, 10C ••• APPLICATION CONTROL UNIT; 
2A, 2B, 2C, 11A, 11B, 11C, 20A, 20B - DATA LINK 
CONTROL UNIT; 3, 12, 32 - ACCESS CONTROL FUNCTION 
SETTING UNIT; 4 - ERROR CONTROL UNIT; 5, 15, 25 - MAC 
UNIT; 6, 33 - CS UNIT; 7A, 7B, 7C, 17A, 17B, 17C, 27A, 

15 27B - PHYSICAL LAYER; 31 - PROPAGATION PATH CHECKING 
UNIT; 23A, 23B, 35A, 35B ••• ERROR CONTROL SYSTEM; 8A, 
8B, 8C, 18A, 18B, 18C, 22, 24, 34, 36, 28 ••• SW; 7A, 9B, 
9C, 19A, 19B, 19C, 29 - TRANSMISSION/RECEPTION ANTENNA. 
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Figure 1 

1-1 APPLICATION CONTROL UNIT 

1-2 APPLICATION CONTROL UNIT 

1- n APPLICATION CONTROL UNIT 

2- 1 DATA LINK CONTROL UNIT 
2-2 DATA LINK CONTROL UNIT 
2-n DATA LINK CONTROL UNIT 

3 ACCESS CONTROL FUNCTION SETTING UNIT 

4 ERROR CONTROL UNIT 

5 MAC UNIT 

6 CS UNIT 

7-1 PHYSICAL LAYER 

7-2 PHYSICAL LAYER 

7-n PHYSICAL LAYER 

9-1 TRANSMISSION/RECEPTION ANTENNA 

9-2 TRANSMISSION/RECEPTION ANTENNA 

9-n TRANSMISSION/RECEPTION ANTENNA 



Figure 2 

2 0 #1 TRANSMIT COMMUNICATION SERVICE REQUEST OF 
CENTRALIZED CONTROL TYPE 
#2 RECEIVE ID NUMBER OF OTHER STATION 

RECOGNIZE master STATION 
#3 SET PARAMETERS OF CENTRALIZED CONTROL TYPE (FOR 
25 master STATION) 

#4 START COMMUNICATION SERVICE OF CENTRALIZED CONTROL 
TYPE 
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#5 TRANSMIT Ack ID NUMBER 
#6 SERVICE START COMMAND 

#7 SET PARAMETERS OF CENTRALIZED CONTROL TYPE (FOR 
slave STATION) 
5 #8 RECEIVE SERVICE REQUEST SIGNAL 
RECOGNIZE slave STATION 
#9 TRANSMIT Ack ID NUMBER 

#10 SET PARAMETERS OF CENTRALIZED CONTROL TYPE (FOR 
slave STATION) 
10 #11 RECEIVE SERVICE REQUEST SIGNAL 
RECOGNIZE slave STATION 



Figure 3 

#1 TRANSMIT COMMUNICATION SERVICE REQUEST OF 
15 AUTONOMOUS DISTRIBUTION TYPE AND SERVICE NAME 

#2 TRANSMIT Ack ID NUMBER 

#3 START COMMUNICATION SERVICE OF AUTONOMOUS 

DISTRIBUTION TYPE 
#4 RECEIVE SIGNALS OF SERVICE REQUEST AND SERVICE 
2 0 NAME 

#5 SET PARAMETERS OF AUTONOMOUS DISTRIBUTION TYPE 
#6 TRANSMIT Ack ID NUMBER 

#7 RECEIVE SIGNALS OF SERVICE REQUEST AND SERVICE 
NAME 

2 5 #8 SET PARAMETERS OF AUTONOMOUS DISTRIBUTION TYPE 



Figure 4 
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10-1 APPLICATION CONTROL UNIT 

10-2 APPLICATION CONTROL UNIT 

10- n APPLICATION CONTROL UNIT 

11- 1 DATA LINK CONTROL UNIT 
11-2 DATA LINK CONTROL UNIT 
11-n DATA LINK CONTROL UNIT 

12 ACCESS CONTROL FUNCTION SETTING UNIT 

14 AUTONOMOUS DISTRIBUTION TYPE COMMUNICATION SYSTEM 

15 CENTRALIZED CONTROL TYPE COMMUNICATION SYSTEM 
14a ERROR CONTROL 

15a ERROR CONTROL 

17-1 PHYSICAL LAYER 

17-2 PHYSICAL LAYER 

17 -n PHYSICAL LAYER 

19-1 TRANSMISSION/RECEPTION ANTENNA 

19-2 TRANSMISSION/RECEPTION ANTENNA 

19-n TRANSMISSION/RECEPTION ANTENNA 



Figure 5 
2 0 #1 COMMUNICATION AREA 

(A) CENTRALIZED CONTROL TYPE 

(B) AUTONOMOUS DISTRIBUTION TYPE 



Figure 6 

25 30 APPLICATION CONTROL UNIT 

23A ERROR CONTROL FIRST SYSTEM 
23B ERROR CONTROL SECOND SYSTEM 
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2 5 MAC UNIT 

27 PHYSICAL LAYER 

32 ACCESS CONTROL FUNCTION SETTING UNIT 

31 PROPAGATION PATH CHECKING UNIT 

5 35A ERROR CONTROL FIRST SYSTEM 

35B ERROR CONTROL SECOND SYSTEM 
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